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FOREWORD 



The last ten years have reflected a growing awareness and con- 
cern by mathematics educators for slow learners. Recent conferences 
sponsored by the National Council of Teachers of Mathematics and the 
School Mathematics Study Group have focused their attention upon the 
various aspects of the slow learner- -economic, sociological, psycholog- 
ical, and pedagogical. Researchers are now able to present some of the 
preliminary findings of their work to curriculum specialists. Curriculum 
materials are being developed, but these are limited and have not yet been 
produced commercially. 

The Office of Mathematics has been deeply involved in this pione- 
ering stage. Staff members have participated in the recent NCTM 
conference, attended national conventions which have presented important 
addresses on the slow learner, and invited consultants for assistance and 
guidance. The summer workshops in 1963 and 1964 produced bulletins 
which presented guidelines and recommendations for the mathematics 
education of the slow learner. The summer workshop in 1966 produced a 
resource manual of activitie s - -developmental, recreational, and computa- 
tional- -as a first stage in creating a mathematics program for the slow 
learner. The efforts of this 1967 summer workshop have been directed 
toward providing structure and continuity of the desired behavioral out- 
comes as they relate to mathematical concepts and skills 

This publication is specifically designed for the slow learning 
students in Grade £. It is one of a series of tentative course guides in 
Mathematics for Basic Education, Grades 6-11. It will presume teacher 
evaluation in terms of student reaction and behavioral responses. The 
teacher is urged to study carefully the philosophy of behavioral objectives 
as stated in action words and its implications for instruction and asses- 
sment. These ideas are stated in the following sections of the Introduction. 

The Board of Education and Superintendent of Schools wish to 
express their appreciation to the curriculum committee and to all mathe- 
matics teachers of Baltimore County whose effort made possible the 
development of this curriculum publication. The staff wishes to acknowledg 
the valuable contributions of Dr. Henry H. Walbesser, University of 
Maryland, and Dr. Max A. Sobel, Montclair State College. 

Special commendation is due Mrs. Betty V. Hagedorn, 

Mrs. Barbara S. Parks, and Miss Martha Ann Lynch for their careful 
and painstaking effort in the production of this bulletin^. 

William S. Sartorius 
Superintendent of Schools 



n - son, Maryland 
AC ember, 1967 
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A. 



PHILOSOPHY 



The rapid trends toward greater automation, use of computers, and 
the increased technological skills demanded of workers have dramatically 
reduced the market for unskilled and semi-skilled laborers. Twenty per- 
cent of our population consists of persons, who, according to their academic 
talents, are termed "slow learners. M It becomes apparent that young people 
of limited ability, who are potential unskilled and semi-skilled workers, 
must be prepared for a useful place in our society. Unless these youths 
are taught salable skills, they must be supported by tax money. This 
situation couLd lead to a society composed of one segment which is over- 
worked to contribute tax dollars and services, and another segment which 
is unemployed and consumes the wealth, yet produces nothing. 

The magnitude and urgency of this problem demand that schools 
develop appropriate educational opportunities for slow learning students 
throughout their school experiences. The schools are thus faced with the 
problem of training students for jobs and services which may be outmoded 
by the time they enter the business world. Equally disturbing is the fact 
that no one can foretell the many new jobs and products which will be 
created for which no training has been provided. It is generally conceded 
that the service occupations hold the greatest promise of employment for 
the slow learner. Functional competence in mathematics is essential for 
all persons entering these service occupations. Industry is retaining 
many semi-skilled and unskilled workers who have been displaced by 
automation through extensive retraining. Reports indicate that greater 
success is obtained in retraining workers who have more mathematics 
background than those who do not. Furthermore, training in mathematics 
provides youth with broader choices of vocational employment. It is 
imperative that the student be given a sound foundation in mathematics if 
he is to function effectively as a producer and consumer, and a citizen in 
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his community. 



It is axiomatic that the slow learner should be educated in his own 
right and to the maximum of his ability. Any adaptation of an academically 
oriented program must surely fail, A program of mathematics for the 
slow learner should be based upon the latest developments and research in 
learning theory, an appropriate selection and reorganization of mathematical 
topics, and the inclusion of new materials as well as new techniques for 
presenting mathematical concepts and developing skills. Proper pacing of 
these concepts and skills must underlie the entire structure. All the 
human resources of the educational system - the mathematics teacher, the 



counselor, and other specialists - must be brought to bear on this problem. 
Probably the most important factor in the success of a mathematics 
program for the slow learner is the teacher. Such a teacher should be 
prepared psychologically to teach students of limited ability. This implies 
an acceptance of the student for what he is, and an awareness of the 
operational level of the student. Furthermore, the teacher should have 
such characteristics as emotional maturity, a broad background of math- 
ematics and a curiosity for more, a liking for young people, patience, and 
above all, a sense of humor* Such a teacher can do much to enhance the 
usually poor self-image of the slow learner, and convince the student that 
he is indeed a person worthy of dignity and respect in this society. 



principal, the mathematics supervisor, 
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B. IDENTIFICATION OF THE SLOW LEARNER 

The most obvious characteristic of the slow learner is his inability 
to keep pace with those students who are average in their rate of academic 
growth. However, other psychological, social, cultural, and physical 
factors may be considered in identifying these students. The following 
criteria, which are divided into two categories, may be used to form a 
basis for the selection of the students who may be classified as slow 
learners. The two criteria - measurable and traits - should receive equal 
consideration when the student is being identified. 

Mea;^,rable Criteria 

1. I.Q. Range 75 - 90 resulting from at least two group tests or 
an individual test. 

2. Percentiles on group tests of mental ability and achievement 
ranging from 0-19 (approximately two or more years below 
grade level in reading comprehension and arithmetic.) 

3. Teacher grades - consistently below average, as indicated by 
''ability 11 C's and D's as well as E's. 

Traits Criteria 

1. Limited academic interest 

2. Difficulties in planning and in carrying out work without 
supervision 

3. Limited creativity and intellectual curiosity 

4. Indications of short attention span 

5. Severe limitations in the ability to communicate orally or in 
writing . 



C. BEHAVIORAL OBJECTIVES 

An integral part of any collection of instructional materials is a 
statement of the objectives. This bulletin is no exception. The 
objectives stated here are stated in behavioral terms. That is, each 
objective is stated in terms of the desired student behaviors. 

Tc clarify, consider the following example of a behavioral objective 
which is taken from the Grade 7 geometry section of this bulletin. 



The characteristics oi this objective are that it tells who is to perform, 
how he is to perform, and what constitutes an acceptable performance. 

To assess the acquisition of the above stated behavior it is only 
necessary to give a student paper, pencil, and straightedge and instruct 
him to make a drawing of a quadrilateral. In response, the student can 
either make such a drawing or he cannot. In any event, it is possible to 
decide whether or not the stated objective has been realized. Any well 
stated behavioral objective should point clearly to the type of performance 
task necessary to assess its attainment. 

The clarity of a behavioral objective such as the one stated above is 
in clear contrast to the vagueness of comparable objectives which state 
that the student should "understand the concept of quadrilateral" or that 
the teacher should "develop the concept of quadrilateral. " These and 
other objectives such as "developing appreciations and attitudes" do not 
lend themselves well to evaluation. Indeed, the assessment of these 
qualities have always posed difficulties for researchers. 

Behavioral scientists such as Jean Piaget and Robert Gagne have 
asserted that true learning involves a change on the part of the learner so 
that he no longer reacts as he did before. His whole being views similar 
situations in a new light. If our instructional program is to effect such 
changes in slow learning students, then the objectives* such be so con- 
structed that they specifically state the desired behavioral responses which 
ire observable and hence can be assess kL 



The student should be able to construct a drawing 
of a quadrilateral using a straightedge. 
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D. ACTION WORDS USED IN STATING BEHAVIORAL OBJECTIVES 

The action words which are used to construct behavorial objectives 
are : 

1. IDENTIFY 

The student selects by pointing to, 
touching, picking up, or circling the 
correct object or class name. This 
class of performances also includes 
identifying object properties such 
as rough, smooth, straight, curved, 
e. g. The student should be 
able to identify the prime 
numbers from a given set 
containing prime and 
composite numbers. 

2. DISTINGUISH 

The student identifies objects or 
events which are potentially con- 
fusable. This is a more difficult 
identification. 

e. g. The student should be 
able to distinguish between 
ordered pairs such as 
(a, b) and (b, a). 

3. CONSTRUCT 

The student generates a construction 
using instruments, a freehand draw- 
ing, or by building a model. 

e.g. The student should be able 
to construct a copy of an angle 
given a straight edge and a 
compass. 
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The student constructs an answer 
or example. The teacher is con- 
cerned only with the students ability 
to construct the answer or example, 
not the method or procedure he uses 
in arriving at the solution. 

e.g. The student should be able 
to construct the product of a 
fraction and a whole number. 

The student supplies the correct 
name for a class of objects or events 
orally or in written form. 

e.g. The student should be able 
to name the associative property 
of addition in the set of whole 
numbers . 

The student names the correct solution 
to a problem. This is different from 
construct in that an immediate response 
is expected. In this sense Name is 
used in relation to the basic arithmetic 
facts which students should commit to 
memory. 

e. g. The student should be able 
to name the addition facts through 9. 

The student arranges or classifies 
two or more objects or events in 
proper order in accordance with a 
stated category. This word is used 
when the student arranges something 
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from largest to smallest, most to 
least, or fastest to slowest. 



6. DESCRIBE 




e. g. The student should be 
able to order a set of whole 
numbers from largest to 
smalle st. 



The student states ail the neces- 
sary categories or properties 
relevant to the description of a 
designated situation. The student 1 s 
description must be stated so clearly 
that any other individual could use 
the description to do a task, identify 
an object, or perform an operation. 

The description is mostly verbal, 
however a model, hand motions, or 
a written example could be used to 
aid in the description. 

The teacher must be willing to accept 
more than one response. For example, 
the student might describe something 
in terms of his surroundings, by 
asing example or by stating a definition. 
The description may include color, size, 
shape, etc. 

e. g. The student should be able to 
describe sample spaces as 
ordered arrangements, listing all 
possible outcomes. 
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7. STATE A PRINCIPLE OR RULE 





The student makes a verbal state- 
ment which conveys a rule or 
principle. This is more limiting 
than describing in that only one 
basic response is acceptable. 
Students may use their own words 
in stating the rule. For example, 
when asked the question, "How 
do you find the area of a square?” 

A student may respond, "To find 
the area of a square, measure the 
length of a side and multiply this 
number by itself, w or "A = S^"-- 
both are acceptable answers. Any 
formula, theorem, or definition 
is a statement of a rule. 

e. g. The student should be 
able to state the principle 
that the circumference of a 
circle equals pi times 
diameter, (C = ttD). 



8. APPLY THE RULE 




The student uses a rule or principle 
to derive an answer to a question. 

The question is stated in such a way 
that the student must employ a 
rational process to arrive at the 
solution. Students might not be 
able to state the rule, however, he 
may still be able to apply it. 

e. g. The student should be able 
to apply the principle of casting 

15 
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nines to check addition 
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problems involving whole 
numbers. 

9- DEMONSTRATE 

The student shows a procedure 
or test for the application of a 
rule or principle. The teacher 
wants the student to show how he 
arrived at an answer, not just 
the answer alone. This usually 
involves some action, other than 
verbal, on the part of the student 
.g. The student should be 
able to demonstrate a pro- 
cedure for finding the least 
com non multiple of a given 
pair of numbers. 

10. INTERPRET 

The student uses several rules or 
principles to draw a conclusion, or 
identifies objects and/or events in 
terms of their consequences. This 
constitutes a high level of learning 
since the student must see various 
relationships in order to arrive at 
the desired conclusion. 

e.g. The student should be 
able to interpret the principles 
of angle measure by measur- 
ing and then classifying angles 
as right, acute, obtuse, straight, 
complementary and supplementary. 

16 
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E. OBJECTIVES - INSTRUCTION - ASSESSMENT 

In each of the instructional activities included in this grade the 
focal point of most comments is the student. First the objectives of the 
activities are stated in terms of the desired behavioral outcomes on the 
part of the student. Secondly, the lessons are devoted primarily to 
student activities. Finally, the suggested assessment procedures indicate 
ways in which the student shows whether or not he has acquired the 
desired behavior. In effect, there should be a one-to-one correspondence 
between the set of objectives, the set of learning activities, and the set 
of assessment items. The following examples should clarify the relation- 
ship. 
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Filmstrip is used initially to present the A model is used to assess the 

name triangle. student* s ability to name a triangle 
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Using kits students are introduced to the foot 
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A drill on converting inches to feet is used to A written test is used for assessmen 

introduce the topic. purposes. 
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F. THE BANDED APPROACH 

Teachers who participated in the experimental program last year 
developed a method of teaching which seems to be effective with the 
slow learner. The key to the success of this method was that a variety 
of mathematical topics were incorporated into each lesson. Naturally, 
small group instruction, individual lab work, extensive use of audio- 
visual aids, games and the like provided the variety of activities within 
the lesson which is necessary to change the pace when working with this 
ability student. Thus, the student was exposed to a program of instruction 
which provided a variety of activities as well as a variety of mathematical 
content within a given period. This method of teaching will be referred to 
as the "banded approach." 

To elaborate further the "banded approach" is a flexible way of 
organizing instructional activities in the class period. Normally the 
lesson is divided into three bands, although sometimes it may be divided 
into one, two, or even four bands depending on the nature of the activity. 

All bands are not necessarily concerned with the same mathematical topic. 
For example, a unit on Geometry might be taught along with related activities 
on Fundamental Operations. Thus, the unit on Geometry is split into 
smaller parcels and presented over a longer period of time rather than being 
presented as a two week concentrated unit. Since basic students typically 
have short attention spans, the material must be presented within a smaller 
time interval. Thus, the major portion of the lesson might be presented 
during a 25 minute segment since this seems to be about the maximum 
length of time these students can concentrate on any one activity. 

Description of Bands 

Band I is usually a short activity of about 5-10 minutes duration. 

For example, students may review their addition facts using the Math 
Builder, have an oral number puzzle, or complete a number pattern. The 
variety of activities which might be used is numerous. 

Band II usually contains the major topic for the day. It is about 25 
minutes in length. For this activity, specific behavioral objectives are 

23 
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stated. Students are exposed to instructional activities which are designed 
to enable them to acquire the desired behaviors. Assessment procedures 
might also be employed here to determine whether students have acquired 
some of the behaviors specified in the objectives . Remaining objectives 
may be assessed in other bands of subsequent lessons. 

Band III is usually a short activity of about 5-10 minutes. This band 
can be handled two ways. First, all the students might begin work at the 
same time on a class activity. Secondly, as each student completes his 
work in Band II he begins some planned individual or small group activity. 

For example, after a student has completed his work from Band II, he may 
go to a specified place in the room and pick up an interesting puzzle or game, 
work on one of the SRA kits, or listen to a tape at the listening post. This 
approach keeps students actively involved in learning activities rather than 
just waiting for the class to finish an assignment. Thus, a more efficient 
use of the student’s time is made. 

The teacher should realize that the above descriptions indicate a general 
outline of what constitutes a banded approach. Flexibility is the key. 

Teachers should vary the number of bands as well as the length of time 
devoted to each depending upon what is being presented. 

To illustrate how this approach could be implemented with your students, 
a sample two week unit is included in section H at the end of the Introduction. 
This unit contains: 

1. A block plan indicating the topics to be presented each day. 

2. Detailed lesson plans indicating the materials to be used, the 
behavioral objectives, suggested methods for presentation, 
student work sheets, and assessment items. 

3. A series of inventory tests designed to indicate areas of difficulty. 

This two week unit should be taught near the beginning of the school 

year. It is hoped that this unit will provide a model from which the teacher 
can create other units utilizing the same approach. 
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G. 



HOW TO USE 



This guide provides a structured program of instruction for the slow 
learner in mathematics grades 6-11. Suggestions for implementing the 
program are included. The teacher is urged to read this section carefully. 
Familiarity with the materials included and suggestions for their use 
should be of great assistance in determining the best program of instruction 
for basic students. 

The guide is divided into the following major areas of mathematical 
competency: Fundamental Operations, Geometry, Measurement, Graphing, 

Algebra, Probability and Statistics, and Logic. Recreation is the last 
section of the book. 

Each of the areas of mathematical competency contains the following 
items : 

MASTER CHARTS 

These charts give an overview of the mathematical content and the 
behaviors students are to acquire in grades 6-11. The teacher can use 
these charts to get a picture of the total mathematics program for the slow 
learning student. Furthermore, the teacher can see which behaviors 
the students should have acquired prior to entering this grade, which 
behaviors will be developed during this grade, as well as those to be 
developed later. 

GRADE LEVEL CHART 

These charts are identical to the master charts except they contain 
only the information for a specific grade. They can be used to get an 
overview of those behaviors which should be acquired by the student during 
the school year. 

LIST OF BEHAVIORAL OBJECTIVES 

A list of behavioral objectives for this grade should enable the teacher 
to interpret the details omitted in the chart. The teacher can use these 
objectives when planning lessons, since they state precisely what is expected 
of the student. The teacher should realize that these objectives should not 
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necessarily be taught in the order they are presented, rather objectives 
from several areas might be used in order to present a logical development 
of the topic. However,’ by the end of the year the students should be able 
to exhibit all the behaviors mentioned. 

Also included in this section are references to the student activities 
which have been developed. These activities have been specifically 
designed to bring about the desired behavioral changes indicated in the 
objectives. This should assist the teacher in identifying the type of 
activity which might be used when developing a particular topic. 

STUDENT ACTIVITIES 

This section contains a series of suggested activities. 

For each activity a Teacher Commentary printed on yellow paper 
is included. This commentary indicates the title of the activity, the unit, 
the behavioral objectives, necessary materials, a procedure for imple- 
mentation and suggested assessment items. Student work sheets are 
printed on white paper and immediately follow the Teacher Commentary. 
The teacher can reproduce these work sheets by taking the master copy out 
of the guide and making a thermal spirit master. The spirit master can 
then be used to run off copies for the students. Be sure to place the 
original copy back in the guide so it can be used again at a later date. 

If color is desired it may be added by using colored masters before 
duplication. 

The Student Activities section also includes references to: 

1. Kits. These kits are effective devices for use in small 
groups or with individual students. Students perform 
various experiments and as a result of this experimentation, 
are lead to generalizations. The teacher is supplied with 
all the necessary instructions for constructing the kit as 
well as the accompanying student work sheets. It is 
suggested that the teacher use student help in the con- 
struction of the kits. 
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Tapes. Some tapes and their related student work sheets 



'i re included. These tapes cover a variety of topics on each 
ade level. It is suggested that these tapes be used with 
small groups of students using listening posts, rather than 
as a class activity. 

3. Programed Instruction. Several programed booklets are 
included in the guide. These can be used with individual 
students or small groups for remedial purposes or when the 
teacher feels additional development might be necessary. 

The programed booklets can be reproduced using the same 
procedures outlined for the student work sheets. Again, 

it is suggested that student help be employed in assembling 
the programed booklets . 

4. Films. Several films are included in the Teacher Commentary. 
These films can be obtained from the Baltimore County 
Central Film Library. They can be used with the banded 
approach since the average running time is between 10 - 15 
minutes . 

RECREATIONAL ACTIVITIES 

The Recreation section of the guide is significantly different from the 
sections dealing with mathematical competencies. The activities described 
in this section are designed to develop a positive attitude towards mathe- 
matics . There are no behavioral objectives specified in this section. 

Games and puzzles play an important role in the teaching of mathematics. 
These activities are to be used throughout the year for motivational purposes. 
When using the banded approach, the recreational activities are used 
extensively since they help provide the variety which is necessary to the 
success of this method of teaching. 

In the period of time allocated to produce this guide it was impossible 
to create activities in each of the areas. Therefore, provisions were made 
to supplement this guide as other activities are developed. Teachers are 
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requested to send activities which they have found to be successful to 
The Office of Mathematics so that they maybe added to this guide. 
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A SAMPLE UNIT USING THE BANDED APPROACH 
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TWO WEEK UNIT OF BANDED LESSONS - Grade 8 



OUTLINE OF TOPICS 
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lesson 


BAND I 


BAND II 


BAND IH 


1 


Drill-addition and 
subtraction of 
whole numbers 


Introduction to 
graphing 


Puzzle -addition and 
subtraction 


2 


Drill- multiplica- 
tion and division 
of whole numbers 


Pattern for 
"RaP" cubes 


Cross Number 
Puzzle -four opera- 
tions with whole 
numbers 


3 


Test-Part I, SRA 


Results of 
SRA Test 
checked 


Review of graphing 


4 


Drill-addition 
and subtraction 
of fractions, 

G. C. F. 


Construction 
of cubes for 
"RaP" 


Rules for "RaP" 


11 - • ■ ,L ji ■ - u r - t - — — 

5 


Dr ill - mu it ip li c a - 
tion and division 
of fractions, 

L. C.M. 


Cross Number 
Puzzle -four 
operations with 
fractions 


"RaP" played in 
pair s 


6 


SRA Survey 
Test-Part II 


Results of SRA 
Test checked 


Tape - verbal 
problems 


7 


• Drill- multiplica- 
tion by eleven 


Puzzle -money 


n RaP l! played in 
pair s 


8 


Drill- solution 
sets 


Pictures drawn 
using ordered 
pairs 


Puzzle -hidden 
messages 


9 


Drill-addition 
and subtraction 
of whole numbers 


Evaluation 
exercise on 
graphing 


Pictures drawn 
using ordered pairs 


10 


Math Mate 


Rolling Stone 
Teen Club 
Gets Started 


Drill-time 
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LESSON 


BAND I 


BAND II 


BAND III 


11 


Magic Circle 


RolLing Stone 
Teen Club G^ts 
Started 


Pictures drawn 
using ordered pairs 


12 


Diagnostic Test 


Diagnostic Test 
checked 


Group work on 
exercise cards 
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LESSON 1 



I. Unit: Graphing 



) 



II. Objectives: The student should be able to: 

A. Name and identify a pair of axes 

B. Demonstrate how to plot points in the first quadrant given the 
ordered pairs 

C. Distinguish between ordered pairs such as (a,b) and (b>a) 

D. Name and identify the coordinates of a Raint in the fif^t quadrant 

E. Construct the ordered pair given a point in the first quadrant 

III. Materials: 

A. Band I - None 

B. Band II 

1. A pair of cubes with sides numbered 1 through fa. Each 
cube should be a different color, e.g., one red f one white 

2. Transparency with the game board on it 

3. Overhead projector 

4. Student work sheet entitle, "What is Your Graphing I.C}. ?" 

C. Eand III - None 

IV. Procedure: 

A. Band I - Written drill involving addition and subtraction of whole 
numbers 

1. Have this drill written on the board for students if do they 
come into your class; 

What comes next? 

a. 3, 7, 11, 15, ^ 

b. 19, 16, 13, 10, , , 

c . 2, 4, 3, 5, 4, 

d. 5, 4, 8, 7, 11, , , 

13, 17) 

2. Discuss patterns and answers with students. 



(Answers: 19, £3, 27) 
(Answers: 7, 4, 1) 

. (Answers? 6, 5, 7, 6) 
. (Answers: IQ, 14, 
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The student should put the number of patterns correct out 
of fourj^in the margin of his paper. 

4. Have students put their drill paper in their notebook until 
tomorrow at which time they will use it to do a similar 
exercise as they come into your classroom. 

B. Band II - Introduction to Graphing 

1. Students will soon pair up to challenge each other in a 
game called RaP, (Roll and Plot). To play this game 
they will need a pair of cubes which they will construct 
and a game board. Have the game board made on a trans- 
parency. Show them what the game board looks like. 

2. Use the game board on the transparency to introduce the 
term axis , (plural - axes). Write this word on the board 
and have the class pronounce it. Label the axes with a 
small letter to identify the color of the cube, e.g. , r (red) 
and w (white). (Let us assume that one cube is red an4 
the other white.) Note that the scale goes up to six, the 
largest number on each cube, and the lines, not spaqeS f 
are numbered. The axes are calibrated like a ruler, 

3. Have a student come to the front of the room and roll the 
two cubes. Ask him for the number showing pn each cube, 
Show where it is to be plotted on the grid. Dp this with 
several other students. Emphasize the need for order . 

4. Show how the result can be written as an ordered pair, e.g, , 
(4, 3) shows a 4 on the red cube and a 3 on the white cube. 

To emphasize the order involved, have the student arrange 
the cubes in order (red, white) after they have been rolled. 

In plotting the point, go right the number of spaces shown 

on the red cube, then go up the number of spaces shown on 
the white cube. 

5. Have about three or four other students come up to roll the 
cubes and put them in order (red, white). Have them write 
the results on the board as an ordered pair, then demonstrate 
how to plot the point on the game board. 

6. Introduce the name coordinates . Write the word on the board 
and have students pronounce it. Ordered pairs such as (6, 3) 
which give the location of a point are called the coordinates 
of the point. 

7. Now the student is ready to construct the ordered pair which 
corresponds to a given point on the grid. Roll the two cubes 
and plot the point which corresponds to your result. Tell 

33 



B-4 



students to write the ordered pair which corresponds to 
the point on their paper. Ask a student to come to the 
board and construct the ordered pair which corresponds 
to your result. 

8. Summary - Pass out the work sheet entitled, n What is 

Your Graphing 1. Q. ?” Allow time for students to answer the 
ten questions. Use the transparency with the game board 
to help students check their answers. 

C. Band III - Oral puzzle involving reversing digits, difference, 
subtraction, units digit, addition, sum 

1. Have each student write a 3-digit 
number on his paper . Each 
number should be different. 

2. Have them reverse the digits in 
the number. 

3. Find the difference of the two 
numbers. This is the answer. 

4. Have a stpdent (one at a time) 
tell you the units digit in his answer. 

You can then tell him his answer. 

Solution: 

a. The sum of the units digit and 
the hundreds digit will be 9, 
the tens digit is always 9. 

b. From the example problem: 

Since the last digit is 8, the 
answer must be 198. 

5. If time allows, you may go one step 
further with this puzzle, 

6. Reverse the digits in the difference. 

If the difference is a two-digit 
number, put a ^ero in the hundreds 
place then reverse the digits. 

7„ Add this new number to the 
difference. 

Solution: Everyone should get the same sum, 1089. 

8. Try the puzzle again. This time h. ve students choose 
a different number. 

34 



6. 891 



7. 891 + 198 = 1089 



Examples 

1. 729 

2. 927 

3. 927 - 729 = 198 
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WHAT IS YOUR GRAPHING 1. 9 . ? 



Part I: Plot these five points on the 

grid. Name each point bv 



its 


letter. 


A. 


(4, 1) 


B. 


(0, 2) 


C. 


(3. 4) 


D. 


(6, 1) 


E, 


(2, 5) 



Part II: Write the coordinates pf 

the points which have been 
named on the grid. 

6 . 

I " » 'I* PI. .1 P I K I M , . 1 II' ■ 

7. 

8 . ______ 

9. 

10 . 
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LESSON Z 



I. Unit: Graphing 

II. Objectives: The student should be able to: 

Construct a model of a cube 



III, Materials: 

A, Band I - None 

B . Band II 

1. Pencil and ruler 

2. Pattern of a cube for each student to copy 

3. Two small pieces of tag board (4 ia. x 5 in. ) for each 
student 

4. One straight pin for each student 

5. Scissors 

6. Felt pen or colored pencil 

C « Band III - Cross Number Puzzle - Review of Whole Numbers 
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IV. Procedure: 

A. Band I - Written drill involving multiplication and division 

1, Have this drill written on the board for students to do 
when they come into your class. 

What comes next? 

a. 3, 9, 27, 81, 

b. 128, 64, 32, 16, 

c. 



2, 8, 4, 16, 8, 
32) 



(Answers: 243, 729? 2187) 

. (Answers: 8, 4* 2, l) 
, . (Answers : 32, 16, 64, 



2 . 

3. 



d. 1, 2, 4, C, , , , , (Answers: 16, 32, 64, 128) 

Discuss patterns and answers with students. 

Have each student place his score in the margin of his paper 
(same as yesterday). 



B. 



4. Students put drill paper into notebook. 

Band II - Constructing the Pattern for the RaP Cube 

1. Be sure each student has a pencil and ruler. 

2. Distribute tag board, pattern, and a straight pin to each student. 
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3* Center the pattern over one piece of tag board. Make 
sure that it doesn^ move. Pierce the paper at each of 
the 14 vertices. Repeat this using the other piece of 
tag board. 

4, Circle the pin marks lightly on the tag board. 

5, Collect the straight pins, 

6, Explain - Using the ruler* connect points 1 to 2, 3 to 6, 

7 to 10, 11 to 12, 13 to 14, then 6 to 10, 2 to 14, 1 to 13, 
and 3 to 7 . 

7, Pass out scissors and have the student cut out his two 
patterns . 

9. Use the pattern to number each face of the cube. 

9t Make sure each student has written his name on the out- 
side (front) of his two patterns. Collect scissors, pattern, 
wprk sheet, and tag board patterns. 

10. Homework for teacher; The models of cubes will be 

neater if you will score along the dotted lines with a knife. 

C. Band III t Cross Number Puzzle - Review of Whole Numbers 

1. Give students a cross number puzzle and help them 
begin. 

2 f They should be able to finish this for homework. This 
should hqlp prepare them for the Survey Test tomorrow. 

Solution: 




PATTERN FOR THE RaP CUBE 



Directions: Listen carefully to your teacher. 





4 




m 


1 

1 

i 


w 

1 

i 




G 






6 
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CROSS NUMBER PUZZLE - REVIEW OF Vv 



Directions: Fill in the blanks. 




Acros s 



Down 



a. 


17 + 34 


a. 


34 + 25 


c. 


56 + 36 


b. 


54 + 55 


e. 


41 + 2 


c . 


(10 x 9) + 


g- 


270 — 3 


d. 


52 - 25 


h. 


200 - 27 


f. 


3000 - 1 


j- 


20 + 60 + 11 


i. 


76 - 45 


1. 


43 x 3 


k. 


250 - 134 


o. 


286 - 109 


in . 


18 + 9 


q* 


25 + 31 + 23 


n. 


63 + 28 


r . 


2x73 


P- 


37 + 39 


t. 


21x3 


s. 


11 x 4 


V. 


260 - 118 


u. 


93 -j- 3 


z. 


200 - 99 


w. 


880 -4- 2 


B. 


320 4- 8 


X. 


10 x 20 


C. 


10 x 10 


y- 


440 - 35° 


D, 


100 x 10 


z. 


100 - 90 






A* 


6 + 5 
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.LESSON 3 



I. Unit: Graphing 

II. Materials: 

A. Band I 

1. SRA Student Record Book 

2. SRA Teacher's Guide 

3. Pencil 

B. Band II 

1. Checking pencil 

2. Pencil 

C. Band III - None 

HI. Procedure: 

A. Band I - SRA Computational Skills Development Kit Survey 

Test, Part I: Exercises 1 - 12, 

1. Prior to this time the teacher should acquaint himself 
with the kit. The teacher's guide offers many helpful 
ideas. Pay particular attention to pp. 14-115. 

2. Inform students that the purpose of the survey test is for 
them to locate skills in which they need practice. Encoqrage 
them to take their time and work carfully. Explain that 

if they have difficulty with the test it will not affect their 
grade as long as they work hard. If this tone is established 
at the outset you should find this program successful. 

3. Pass out a Student Record Book to each pupil. Have each 
student write his name on his book. 

4. Students take Survey Test, p. 8, Part I: Exercises 1-12 
on whole numbers. After each student has checked over Y\is 
test, have him close his book and place it on the corner qf 
his desk. 

5. As each student finishes the Survey Test, give him the 
Brain Teasers work sheet. He may finish the puzzle for 
homework or for extra credit. 



6. Brain Teaser Solutions: 




8 


1 


6 


3 


5 


7 


4 


9 


2 



B. Band II - Check and record the results of the Survey Test 

1. You should find p. 14, step II of the Teacher's Guide 
helpful for this work. 

2. After each student has finished his test, allow him to 
score his own test with a checking pencil. 

3. Record results of the test on the student progress record 
in the Student Record Book, pp. 28 - 29. 

4. Explain to the class how to determine which operation to 
begin with. 

5. Tell students they will complete Survey Test Part I in a 
few days . 

C. Band III - Tic-Tac-Toe Game to assess objectives of Lesson I. 

1. Have Tic-Tac-Toe diagram on board. 

2. On the paper have the diagram which has each space filled 
with questions, pertaining to Lesson 1 - Introduction to 
Graphing . 

3. Divide class into two teams - x's and o's. 

4. Number the players on each team and question them in that 
order. 

5. Teacher questions x's and o's alternately. The first player 
chooses a space and is asked the question from that space 
on the teachers paper. 

6. If the question is answered correctly an "x" or "o" is 
placed in the space. 

7. The game is over when one team has three in a row hori- 
zontally, vertically, or diagonally. 
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8, Some sample questions. 



What do we call these 
lines on the game board? 
(Teacher points to Axes.) 



What is wrong with this 
statement? After I rolled 
my RaP cubes, I found the 
coordinates of my point 
were (2, 7). 



If I rolled a red 5 and a 
white 6 how would I express 
the result as an ordered 
pair ? 



• I 

What is the highest number 

you can roll with a RaP 
cube ? 



Ordered pairs give us 

the location of a 

on the grid. 



(Teacher places finger 
on a point on the grid. ) 
Name the coordinates of 
this point. 
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What do we call ordered 
pairs which give us the 
location of a point on 
the grid? 



If I rolled a red 4 and 
a white 2 where wpuld 
I plot the point ? 



My result may be written 
(3, 4). What number did 
I roll with the red cube? 
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BRAIN TEASERS 



Try these puzzles ! 



1 . 




Can you place the numerals 1, 2, 3, 
4, 5, 6, and 7 in the seven circles, 
so that the sum in each of the five 
rows is 12? 



2 . 



Can you place the numerals from 
1 to 9 in these nine squares so that 
the sum of the three numbers in 
each row, each column, and each 
diagonal is 15? 



LESSON 4 



I. Unit: Graphing 

II. Objectives: The student should be able to: 

A. Construct a model of a cube 

B. Describe how to play and score Roll and Plot 
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III, Materials: 

A. Band I - None 

B. Band II 

1. Scored tag board patterns 

2. Scissors 

3 ♦ Masking tape 

C. Band ikl 

1. RaP cubes 

2. Transparency with game board 

3. Overhead projector 

IV. Procedures: 

A, Band I - Written drill involving greatest common factor, 
addition, and subtraction pf fractions, 

1. Have this drill written on the board. 




c, What is the largest number which will divide botb 6 
and 12? 

d, What is the largest factpr of 6 and 12? 

e, What is the Greatest Common Factor of 6 and 12? 
2 t Discuss the drill problems. 

B. Band II - Completing the construction of the RaP cubes 

1, Pass out tag board patterns which have been scored. 

2, Give each student 6-*7 inches of masking tape, 
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3. Have students cut tape and place it on the appropriate 
sides, as shown on the pattern. 

4. Fold tape lengthwise along edge of pattern. 

5. Tape edges together. 

6. Have students keep their cubes to learn how to play the 
game in the next band. 

C. Band III - Explain-The rules of Roll and Plot 

1. The cubes have been constructed and the class will now 
learn the rules of the RaP game. 

a. Each student chooses a partner. (The teacher may 
have to fill in if the class has an odd number of 
students.) 

b. Each player chooses an X oi an O. 

c. Each player in turn rolls his cubes, constructs an 
ordered pair, and places his symbol at the correspond- 
ing point on the grid. 

d. If the point associated with his result has been used, 
he loses his turn. 

e. The game ends when all results are exhausted. 

2. Explain- The scoring of Roll and Plot 

a. If a player has three or more symbols on consecutive 
points in a row, column, or either diagonal labeled 
with dashed lines he scores points. The points are 
scored as follows: 

(1) 3 consecutive symbols = 1 point 

(2) 4 consecutive symbols = 2 points 

(3) 5 consecutive symbols = 3 points 

(4) 6 consecutive symbols = 4 points 

3. To clarify the rules before students pair up, divide the 
class into two teams, O f s and X’s. Let each student, 

on each team, roll his cubes in turn and record his marks. 

If the teams are not even, one student can record all the marks 
on the game board. 

4. Another way to clarify the rules is for the teacher to challenge 
the class to a game. Students roll in turn for the class and 
the score is kept on the tr ansparency* 
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LESSON 5 



I. Unit; Graphing 

II. Materials: 

A Band I - None 

B. Band II - Cross Number Puzzle - Review of Fri ctions 

C. Band III 

1 . RaP cubes 

2. Game sheet fo. c.h pair of students 

III. Procedure: 

A Band I - Mental Drill involving Least Common Multiple; 
multiplication and division of fractions 

1. Ask the questions below and have the students record 
just their answers on paper. 

a. What are the first 4 multiples of 2 ? 

b. What are the first 4 multiples of 3 ? 

c. What is the smallest number that is a multiple of 
both 2 and 3 ? 

d. How many -y 1 s are there in 4 ? 

1 1 

e. What is x — ? 

2 4 

2, Check this together. In c , bring out the term Least 
Common Multiple. 

B. Band II - Cross Number Puzzle reviewing operations with fractions 

1. Give each student a cross number puzzle. 

2. Help students begin the puzzle, showing them where to place 
the answers. 

3. Allow students to work on this until the last 20 minutes of 
the period. 

4. Have students finish the puzzle for homework. 



O 

ERIC 



48 



B- 13 



Down 



5. Cross Number Puzzle: Solution 



Across 



a. 


42 


a. 


44 


c . 


31 


b. 




e. 


«£ 


c. 


36 -7 

O 


f. 


6 i 


d. 


‘i 


h. 


2 ! 


g- 


1 — 1 j r\] 
O 


i. 


69 


h. 




j* 




i. 


62 


1. 


22 -t 


j. 


27 


2 






m. 


7 I 

2 


k. 




r, 9 


1. 


2-1 


n. 


•> — — — 
10 


10 








„ 3 


o. 


49 


n. 


59 8 


P- 


24 


0 . 


49 


r . 


39 1 


P- 


26 








2 


s. 


6 ! 


q* 


4 3 



C. Band III - Students play RaP g ~me in pairs 

1. Have each student choose a partne- . 

2 Give each pair of students a game sheet and their RaP 
cubes. Students should then play the game according to 
the established rules. 

3. You may want to use this game to determine a class 

champion. The teacher then plays the class champion. 
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CROSS NUMBER PUZZLE 







Across 




Down 


a. 


12 x — 
2 


a. 


- X 55 

5 


c. 


3,1-aI 


b. 


li+lf 
8 8 


e . 


3 + 1 I 


c. 


30 + 6 ~r 
0 


f. 


4f + l| 


d. 


2 . 1 

3 • 2 


h. 




g- 


IT x 3 


i. 


21xf 


h. 


1 + 1 i 


j- 


|x29 


i. 




1. 


io 4- I 

J 


j' 


19 i + 7 f 


m. 


4 5 + 3 5 


k. 


, 9 

Zx l 


n. 




l. 


2^ + -1 
10 10 


o. 


21 ■=“ 4 

7 


n* 


19 25 

T x T 


P. 


8 — I 

’ 3 


o. 


7 x 98 


r . 


9 35 

I x T 


P- 


,34l 


s. 


- of 10 
3 
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3 3 



1 - 






RaP 

X 



SCORE 

O 



w 
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LESSON 6 



I. Unit: Graphing 

H. Materials: 

A. Band I » 

1. SR A Student Record Books and pencil 

2. Student work sheet entitled, "ScrambLe” 

B. Band II 

l. Pencil 

i 

Z. Checking pencil 

C. Band III - None (see Band III) 

III. Procedure: 

A. Band I - SRA Survey Test, Part I: Exercises 13 to Z 5 

1. Distribute Student Record Books. 

Z. Student f s work page 9, exercises 13 tc 2 5. 

3. After each student has finished checking over his test 
he should close his book and place it in the corner of 
his desk. 

4. Explain - As students complete the test they should obtain 
the puzzle sheet entitled, "Scramble*’ which is placed on 
the window sill. 

5. Have students finish the puzzle for homework or extra 
credit. 

B. Band II - Check and record the results of the Survey Test 

1. After each student has finished hfs test, allow him to 
score his own test with a checking pencil. 

2. Record the results of the test on the student progress 
record in the Student Record Book, pp. 2 8-2 9. 
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Band III - Tape on Verbal Problems or Oral Puzzle 

1. If 15 minutes remain in the period, do the following: 

a. Obtain a tape recorder and tape entitled, “Verbal 
Problems - 2. n 

b. Preview the tape. 

» 

c. The students should have on their desks a pencil and 
a piece of paper, 

d. The tape is composed of ten verbal problems. 
Complete instructions to the student which are on 
the tape. Answers to each problem are also on 
the tape. 

2. If 15 minutes do not remain in the period, do the 

following: 



Puzzle involving doubling, the tens digit, product, 
multiplication, sum. 

Example : 



a. 


Have each student write a two 
digit number. Each digit must 
be less than nine. 


a. 


26 


b. 


Double the tens digit. 


b. 


2x2 = 4 


c. 


Add one to this product. 


c . 


4 + 1 = 5 


d. 


Multiply by five. 


d. 


5 x 5 = 25 


e . 


To this product adu the onps 
digit of the original number. 


e . 


25 + 6 = 31 


f. 


Add 106 to this sum. This 


f. 


31 + 106 = 137 



is the final answer. 

g. Ask each student, one at a 
time, to give you his final 
answer. Then you can tell 
him his original number. 

Solution: 

1. To get the original number, subtract 111 from their 
final answer. 

2. From the example problem: 

Final answer = 137 

-111 

Original No. = 26 

h. Try the puzzle again. This time have students choose a 
different number. 



SCRAMBLE 



j Th e letters in the words below have been moved around. Can you 
put the letters in order so they spell words used in mathematics? 

net eon hlfa 

wot urns trocaf 

II. Make as many words as you can by using only the letters found in 
fraction. You may use the letters in any order. 

Example: ran, tin. 



dad 

ezor 
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LESSON 7 



I. Unit: Graphing 

II. Objectives: The student should be able to: 

Apply the principle for multiplying by 1 1 in order to 
construct products of two digit numbers, one of which 
is 11. 

III. Materials: 

A. Band I - None 

B. Band II - Student work sheet entitled, "Money Funny" 

C. Band III 

1 . RaP cubes 

2. Game sheet for each pair of students (same as Lesson 5) 

IV. Prqcedure: 

A, Band I - Written drill involving ^multiplying two digit 
numbers by 11 

1. Have these examples on the board 

34 52 26 31 81 45 

xl 1 xl 1 xl 1 xl 1 xl 1 xl 1 

2. Have the students complete the first 3 examples. 

3. Explain - 

a. Compare the factors and products. 

b. Think of a short way to solve such examples. 

4. Have the students complete the remaining examples, using 
their short method if they have one. 

5. Check examples together. 

6. Have a few students explain and illustrate what they have 
observed about multiplying by 1 1 . 
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B. Band II - Money Puzzle 

1. Students should be given the puzzle work sheet and 
allowed about 15 minutes to work on it before playing 
the RaP Game. 




C. Band III - Students play the RaP game in pairs 

Students choose a partner and play the RaP game. 



0 

ERIC 
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MONEY FUNNY 



Look at the sum of money in column A. Express this sum using the 
fewest pieces of mor.ey possible. Number one is completed for you. 



A 

$1. 24 
$1. 58 
$3. 48 
$ . 99 
$1. 39 
$ 2 . 86 
$2. 07 
$ . 76 



' Fewest Number 

$1.00 501 25j 10£ 5 ^ Id of Coins 



1 






2 




4 


7 





































































































* 
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LESSON 8 



I. Unit: Graphing 

II. Objectives: The student should be able to: 

A. Demonstrate how to construct a coordinate axis for the first 
quadrant using a straight edge 

B. Describe the procedure for plotting points in t\\e first quadrant 

C. State the principle that the first number in an ordered pair 
indicates the number of spaces to go to the right and the second the 
number of spaces to go up. 

D. Apply the principle by plotting points to make a graph 

III. Materials: 

A. Band I - Teacher -made flash cards 

B. Band II 

1. Pencil and ruler 

2. Graph paper 

3. Work sheet with directions for the picture 

C. Band III - Student work sheet 



IV. Procedure: 

A. Band I - Oral drill with flash c^rds. 

1. Tell the students you are going to see how well they 
recall the trick they learned about multiplying by 1 1 . 

2. Have flash cards made with the following examples. 



24 


5. 54 


9. 35 


x 1 1 


xH 


xll 


43 


6. 11 


10. 44 


x 1 1 


x33 


xU 


11 


7. 62 


11. 27 


x31 


xll 


xll 



o 
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4. 72 

xl 1 



8. 81 
xll 



12. 18 

xl 1 



3. Have students answer orally. Make sure each pe : 
has at least one turn. 

4. Have students state the rule as a summary. 

B. Band II - Plotting points to make a picture 

1. Make sure each student^has a pencil, ruler, and graph 
paper . 

2. Explain - Fold the graph paper in half so one pic ur? ill 
be on each half. 

3. Explain - Locate axes so picture will be centered. 

4. The paper should be pxepared as follows: 



Fold 



15 

1 


PICTUP.* 1 


c 


**5 


~ ic 


> - ~piCT~i»Y 2 


o, 


-- 



o 

ERIC 



5. Be sure students number lines and not spaces when they 
construct the scale. 

6. Pass out work sheet entitled, "Make My Picture. 11 

7. Solution: 




FISH 
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C. Band III 



1. If you did not use the tape recording entitled, "Verbal 
Problems - 2, 11 in Band III of Lesson 6, and if 15 
minutes remain in this period, then follow the procedure 
outlined in Lesson 6, Part IV, Item C. 1. 

2. If you did use the tape recording entitled, "Verbal 
Problems - 2, " in Band III of Lesson 6, or if 1 5 
minutes does not remain in this period, then do the 
following : 

Hidden message puzzle involving addition 

a. Explain - As students complete the graphing picture 
they should obtain the puzzle sheet entitled, "Hidden 
Message" which is placed on the window sill. 

b. Solution: Job Well Done 
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A HIDDEN MESSAGE 



Secret messages are sometimes in code. Often the code will have numbers 
or Letters in it. Today you will figure out a message by solving some 
examples, 

I. The answers to each example stand for a letter, 

1. 7 4-3 10 

2 . 3 more than 12 

3. 1 more tha,n 1 

4. 4+19 

5. 3 more than Z 

6. 3+8+1 

7. 8 + 3+1 

8. Z more than 1+1 __ 

9. 6 + 4+5 

10. 5 more than 6 + 3 

11. 2 more than 1 + Z 
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II. Look at your first answer. (10), and find that number on the decoding 
chart. Right under this number you will find the letter it stands h r 
(J). Write this letter (J) in space 1 in the hidden message. Do the 
same thing for all of your answers, and you will see the message. 



DECODER 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


] 1 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


N 


o 


P 


Q 


R 


s 


T 


U 


V 


[ 

W 

1 


■% ' 



HIDDEN MESSAGE 



123 4567 89 10 11 

o 



o 

o 

ERIC 
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MAKE MY PICTURE 



Directions : 

1* Plot the following points. 

2. Number each point as you go. 

3. Use your ruler to connect the poipts in order. 

4. T^e first and lg.st points are to be connected. 



J. Picture 1 



l. 


(18, 9) 


7. 


(3,4) 


2. 


(20, 12) 


8. 


(6,6) 


3. 


(19, 8) 


9. 


(3, 6) 


4. 


(22, 5) 


10. 


(5, 9) 


5. 


(18, 7) 


11. 


(12, 12) 


6. 


U,3> 


12. 


(13, 10) 


Picture 2 






h 


(10, 20) 




(9, 3) 


2. 


(15, 15} 


10. 


(9,8) 


3. 


(12, 16) 


11. 


(3, 8) 


4. 


(16, 12) 


12. 


(8, 13) 


5. 


(12, 13) 


13. 


(4, 12) 


6. 


(17, 8) 


14. 


(8, 16 ) 


7. 


(11,8) 


15. 


(5, 15) 


8. 


(11,3) 
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LESSON 9 



I. Unit: Graphing 

II . Obj ectives: The student should be able to: 

A. Construct a pair of coordinate axes for the first quadrant 

B. Demonstrate how to plot points 

III. Materials: 

A. Band I - None 

B. Band II - Student work sheet entitled, "Graphing Exercises'* 

C. Band III 

1. Pencil and ruler 

2. Graph paper 

3. Work sheet entitled, "What Am I?" with directions for 
the picture 

IV. Procedure: 

A. Band I - Oral drill involving addition and subtraction of 
whole numbers 

The exercise below should be given orally while the students 
record only their answers on paper. 

1. One addend is 7. The sum is 16. What is the other 

addend ? ( 9 ) 

2. What is 30 minus 7? ( 2^3 ) 

3. What number should I add to 36 if my sum is 56? ( 2^0 ) 

4. The difference between two numbers is 3. One of the 
numbers is 5. What is the other number? ( 8 or 2 ) 

5. Take 7 from 2 5. What is your answer? ( 18 ) 
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B. 



Band II - Graphing Exercises 

1. This should be an individual exercise used for assessment 
purposes. 

Z. Be sure each student understands the directions. 

3. Papers should be collected *o check students' progress. 

I 

C. Band III - Graphing Pictures 

1. Make sure students have all materials. 

2. Explain - Locate axes so picture will be centered. It may 
be helpful to have students fold their papers lightly in order 
to center the grid on the graph paper. 

3. The paper should be prepared as follows 



i 


l 





4. Explain - Number the lines, not spaces. 

5. Pass outwork sheets for pictures. 

6. Solution: 
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GRAPHING EXERCISES 



] . 



Mr. Brown's math students want to play a game called Spin and 
Plot, SaP. To play the game, they need two spinners which 
look like this, 

and a game board. 

One spinner is red, the other is white. Construct a pair 01 axes 
and a grid for the SaP Game. 



8 1 2 
7 — • 3 

6 5 4 



2. Which of the following represent the coordinates of a point > 

a. 2-5 

b. 2, 5 

c. (2,5) 

d. 2. 5 



3. 



Following is a list of coordinates. 



Select the letter which names the 
point corresponding to each pair 
of coordinates. Place the letter in 
the appropriate blank. 



(1, 5) (3, 6) 

(2, 3) (4, 2) 

(5, 4) (6, 1) 





06 



4. Listed below are coordinates for 



several 


points . 


Plot and label 


point: 


S Ol 


n the gr 


aph. 




A = 


(3, 


5) 


E = (3, 


3) 


B = 


(9, 


3) 


F = U, 


9) 


C = 


(0, 


7) 


G = (7, 


0) 


D = 


(0, 


0) 


H = (6, 


6) 




5* Another name for an ordered pair of 
numbers associated with a point is 



6. On the graph the result.- of 6 rolls 
have been recorded. These results 
have been labeled by a capital letter. 



Tell 


the 


result for each letter. 




A = 


( 


3 


) D = ( 


) 


B = 


( 


> 


) E - ( 


_) 


C = 


{ 


r 


) F = ( 


) 









D 












E ' 












F 




































r 

4 


$ 










A 


















* 



7* Does the ordered pair (9, 2) name the same point as (2, 9)? 

Why? 

8. The first number in an ordered pair tells the number of spaces to go 
to the , and the second number tells the number of 

spaces to go . 
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WHAT AM I? 



In Holland I am often found, 

When the wind comes I turn around. 



A. Directions 

I, Prepare your graph pap^r so that the completed picture will 
be centered. Place the grid so the axes can be numbered as 
follows : 




2. Plot the following points. Number each point as you go. 
Use your ruler to connect the points in order. When you 
see the instruction "lift pencil, "you have completed one 
part of your picture. 




- 3 - 
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Picture 




1 . 


(12, 14) 


17. 


(15, 


2) 


2. 


(10, 16) 


18. 


(15, 


5) 


3. 


(3, 9) 


19. 


(14, 


6) 


4. 


(5. 7) 


*o. 


(13, 


5) 


5. 


(23, 25) 


21 . 


(13, 


2) 


6. 


(25, 23) 


22. 


(10, 


2) 


7. 


(IS, 16) 


23. 


(10, 


18) 


8. 


(16, 18) 


24. 


(12, 


20) 




LIFT PENCIL 


2 5. 


(14, 


21) 


9. 


(12, 18) 


26. 


(16, 


20) 


10. 


(14, 20) 


27. 


(18, 


18) 


11 . 


(7, 27) 


28. 


(18, 


2) 


12. 


(5, 25) 


29. 


(13, 


2) 


13. 


(23, 7) 




LIFT PENCIL 


14. 


(21, 5) 








1 5. 


(14, 12) 








16. 


(16, 14) 










LIFT PENCIL 
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LESSON 10 



L Unit: Graphing 

II. Objectives: 

A. Name and identify ci table of values 

B. Construct a table of values from a given rule 

C. Construct a set of coordinates from a table of values 

D. Construct a graph using ordered pairs from the table 
of values 

E. Apply the given rule to answer related questions 
III. Materials: 

A. Band i - Math Builder and filmstrip #ML-AR-3 

B. Band II - Student work sheet entitled, "Rolling Stone 
Teen Club Gets Started" 

C. Band III - None 

* IV. Procedure; 

A. Band I 

1. Obtain the 2Vta.tla Buikfer and filmstrip 3 from the set 
ML-AR. 

2. Preview tfie filmstrip. 

3. Have the students do the first 3 or 4 problems from 
Exercise A using the left -to -right scanning device, 

4. Complete Exercise A using the full line frame and 
masking the answer. 

5. The speed should be set at approximately 1 5 or 20. 

6. Have the students letter on a piece of paper from a 
through j. Using the full line frame and masking the 
answer, have the students do Exercise B. Thev should 
respond by writing the missing term. The speed 
should be as slow as possible. 
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B. Band II - Discussion Questions - "Rolling Stone Teen 

Club Gets Started" 

1. Tell students they will read a short story about a 
teen club starting in Trogg City. Ask. How many 
students have heard of Trogg City? 

2. Have stqdents rea^l the story. 

3. Discussion questions. Have students read the first few 
questions orally, one at a time. Discuss each question 
before going on. 

4. You may want to put the table on the board ad have 
students come up and fill it in. Do the same with the 
graph. 

5. Continue discussion questions in a similar manner. 

Band II - Solutions for "Rolling Stone Teen Club Gets Started" 

1 , 8 

2. 16 

3, 10 

4. 



boy? 

(b) 


0 


2 


4 


6 


8 


10 


girls 

(g) 


0 


2 


4 


6 


9 


10 



1 TMT 1 * "'VWq 1 T 



5 . 

6 . 

7. a straight line 
8 t C 
9. a. 37 

b. 61 

c. 105; 105 



O 

ERIC 
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C. Band III - Puzzle involving addition, subtraction, and 
multiplication of whole numbers 

Read the puzzle aloud. 







Fxample 


1. 


Have each student write a 
number (any number of digits). 


i. 


23 


2. 


Add 2 to this number. 


2. 


23+2 =25 


3. 


Multiply the sum by 3. 


3. 


2 5x3 = 75 


4. 


Subtract 4 from the product. 


4. 


75-4=71 


5. 


Multiply the result by 3. 


5. 


71 x 3 =213 


6. 


Add the original number to 


6. 


2 J 3 + 23 = 236 



this product. 

7. You can tell each student his 



original number. 

Solution: 

a. The original number is found by- 
crossing out the one’s digit. 

b. From the example problem: 

Since the last sum is 236 the original number must 
be 23<|> = 23, 

8. Try the puzzle again. 

This time have students choose a different number. 



O 

ERIC 
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RbLLING STONE TEEN bLUB GETS STARTED 



A new teen center is beirig formed for the students of Rolling Stone 
Junior High School in Trogg dity. Jan and Tei*ry ane in charge of the 
membership drive- They wanted the same number of boys as girls in 
the new Rolling Stone teen club. Aftdr one day of the membership drive 
there were 8 boys. 

Discussion Questibns 

1. How many girls Should there be after one day? 

2. What shbuld the total membership be at the end of the first day? ' 

3. Suppose there were l6 gi^ls, how many boys should there be? v 

4.. Below is a T4ble of Values . This thble of values is an Organized Way 
to show the number of girls and the number of boy? as the member- 
ship grew. 

TABLE OF VALUES 



boys (b) 

...■ ... .. i. i 


0 


2 


4 

-.u. 


1 




10 


gilrls (g) 

L^-L— --L-. 


-L- 




L _ , ,1 


6 


8 





